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NOTE
The Role of Science in
Valuing Natural Resources after
State of Ohio v.
Department of Interior,
880 F.2d 432 (D.C. Cir. 1989)
INTRODUCTION
The Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA), passed in 1980 and amended in 1986 by the
Superfund Amendments and Reauthorization Act (SARA), provides for
the assessment of monetary damages against parties who injure natural
resources through the release of oil or other hazardous substances into the
environment. 1 To enforce this provision of the Act, Congress mandated
development of two types of procedures: simplified damage assessments
that determine injury by calculating units of material spilled or units of
area affected, and spill-specific assessments which require field observations and measurements to document and determine the extent of the
injury 2 The simplified assessments are referred to as Type A and are limited to small spills of short duration. Spill-specific assessments, the subject
of this casenote, are Type B.
The President delegated responsibility for promulgating assessment regulations to the Department of the Interior (DOI). 3 Ten states, several environmental groups, and interested industry representatives
sought judicial review of the final regulations, contending they did not4
provide an appropriate mechanism for valuing natural resource injuries.
The D.C. Circuit Court held that the DOI assessment process, which relied
1. Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
§ 301(c), 42 U.S.C. § 9651(c) (1990).
2. Such regulations shall specify (A) standard procedures for simplified assessments
requiring minimal field observation, including establishing measures of damages based on
units of discharge or release or units of affected area, and (B)alternative protocols for conducting assessments in individual cases to determine the type and extent of short- and longterm injury, destruction, or loss. CERCLA § 301(c)(2), 42 U.S.C. § 9651(c)(2) (1990)
3. Exec. Order No. 12,580,3 C.F.R. 200 (1988). The final regulations for Type A and Type B
assessments were published in 51 Fed. Reg. 27,674, and are codified at 43 C.F.R. §§ 11.10-.93
(1989).
4. Type A assessments were challenged in Colorado v. Department of Interior, 880 F2d 481
(D.C. Cir. 1989). Type B assessments were challenged in Ohio v. Department of Interior, 880
F.2d 432 reh'g denied, en banc, 897 F.2d 1151 (D.C. Cir. 1989).
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primarily on the common law measure of damages, 5 conflicted directly
with congressional intent and must be modified.6 Relying on statutory
language,7 legislative history, and provisions in the Clean Water Act, 8 the
court found the Act requires that the cost of restoring all 9lost or impaired
resource services is the appropriate measure of damages.
The court's decision is a positive step toward the responsible
implementation of CERCLA, and to date has not been effectively challenged. 10 This paper argues that restoration cost is the most accurate measure of losses incurred by injuries to natural resources because the process
accurately reflects the cost to society of such injury. Common law damages
undervalue natural resources by establishing resource value through market forces and ignoring services or values not recognized by the market.
Nevertheless, problems persist with the existing assessment process.
Although the court recognized restoration cost as the appropriate measure of damages, it left in place an assessment process that does not focus
on compiling the ecological information needed to reestablish resource
function or services. The current assessment process aims only to reestablish the physical, chemical, and biological characteristics the resource
5. Common law damages are measured as the monetary value of goods or services before
the injury less their value after injury. Thus it equals the value of the goods or services lost as
a result of the injury. The regulations include a "lessor of" requirement which was rejected by
the court as contrary to congressional purpose. Ohio v. Department of Interior, 880 E2d 432,
442 (D.C. Cir. 1989). This rule required the trustee to assess as damages the lessor or replacement/restoration costs or the value lost as a result of the injury. Had the court accepted this
measure of damages for natural resource injury, the pre-injury resource market value less the
post-injury market value would be the damage assessed for that resource. Id. Many natural
resources have little or no market value (e.g. what is the market value of a pelican before it is
soaked with oil?); therefore the common law damage assessment minimized damages and
underestimated resource value. Id.
6. Id. at 456.
7. "The measure of damages...shall not be limited by the sums which can be used to restore
or replace such resources." CERCLA § 107(0(1), 42 U.S.C. § 9407(0(1) (1990); and "Such regulations shall...take into consideration factors including, but not limited to, replacement
value, use value, and ability of the ecosystem or resource to recover." CERCLA § 301(c)(2), 42
U.S.C. § 9651 (c)(2). (1990).
8. The President... shall act on behalf of the public as trustee of the natural resources to
recover for the costs of replacing or restoring such resources. Sums recovered shall be used
to restore, rehabilitate, or acquire the equivalent of such natural resources by the appropriate
agencies of the Federal Government, or the State government." Clean Water Act § 311(0(5),
33 U.S.C. § 1321(0(5)(1990).
9. Ohio v. Department of Interior, 880 F.2d 432, 459 (D.C. Cir. 1989). The court recognized
that the use of restoration costs was not required in all cases, but that it is the method of damage assessment preferred by Congress. Id. at 456.
10. The court declined to rehear the case en banc, Ohio v. Department of Interior, 897 F2d
1151 (D.C. Cir. 1989). Justice Silberman explained that, as the federal agency involved had not
requested the rehearing, the court would not review the decision. He expressed the view that
the panel: failed to analyze CERCLA to determine whether the challenged regulations constituted a permissible interpretation of the statute...and instead...seems to have relied on its
own views of the most appropriate calculation method if it were responsible for drafting the
regulations. Id. at 1152.
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exhibited before injury. Thus, it may not be possible, using the DOI assessment process, to accurately assess restoration cost. In addition, the existing assessment process may favor large, extensive, and invasive
restoration plans over specifically focused, less invasive, and potentially
more effective proposals. Assessment money may be used to quantify and
replace amounts or concentrations of resources (i.e. biomass or soil pH),
when, in the author's view, money should be used to restore important
resource functions (i.e., primary productivity or water filtration).

THE ASSESSMENT PROCESSES
The DOI developed one Type A assessment to calculate damages
using the Natural Resource Damage Assessment Model for Coastal and
Marine Environments, described by the agency as "an integrated physical
fates, biological effects, and economic damages model."" This Type A
assessment applies to limited releases in coastal zones where the ocean
provides a relatively uniform environment for plants and animals. Qualities that may vary substantially between coastal zones, such as the
amount of plant and animal matter present per unit area or volume, the
type of ocean bottom in the area, the toxicity and amount of released substance, and species potentially injured by the spill, are assigned a numerical value and entered into the computer model as variables. The model
to develop Type A assessments for
calculates damages. The agency plans
12
other types of environments as well.
The scope of the Type B assessment process, addressed in Ohio v.
Departmentof Interior,is much broader and is applicable to a specific
release event. Information on the resources harmed and the extent of the
injury must be quantified at each spill site to document injury and measure the loss of services.
How is injury measured, and will reconstruction of measured values restore the resource? A discussion of the four-stage assessment process is necessary before these questions can be answered.
The Preassessment Phase
The Preassessment Phase begins when the National Response
Center is notified of a spill and in turn activates the National Contingency
11. 43 C.F.R. § 11.41(b) (1989).

12. The reviewing court found that the Type A rules for marine and coastal environments
established an evaluation process within the scope of Congressional intent, but that the rules
must be revised to reflect the decision in Ohio v. Department of Interior.In addition, the court
encouraged the agency to continue developing Type A rules for small releases into other
environments. Colorado v. Department of Interior, 880 F.2d 481,483 (D.C. Cir. 1989).

NATURAL RESOURCES JOURNAL

[Vol. 32

13

Plan (NCP).
Under CERCLA, federal and state natural resource trustees 14

must be notified by the responding agency of any spill which threatens the
trust resource. 15 The trustee agency may participate, to a limited extent, in
the initial response to an unauthorized release 6and the clean-up actions
which are part of the initial emergency response. Spill response and cleanup activities are controlled by the NCP. The trustee agency may conduct

limited sampling at the spill, but only when necessary to preserve evidence of injury (e.g., collection or enumeration of decomposable dead

organisms). 17 The trustee reviews all available information on the release
site and the nature of the release to identify resources at risk and poten-

tially responsible parties. Information on federal resources may be available from federal agency resource management planning documents, or
other sources. In defining the possible extent of resource injury, the trustee

must account for the environmental pathways1 8at the site through which
19
released materials may affect government-owned natural resources.

The Assessment Plan
A detailed Assessment Plan is prepared by or under the supervision of the trustee agency.20 Each plan includes the following types of
13. The National Contingency Plan (NCP) refers to the National Oil and Hazardous Substances Contingency Plan. The NCP addresses, in addition to spill response methods, location and investigation of hazardous substance disposal sites, criteria for prioritizing of cleanup, safe levels of clean-up, and other concerns. 40 C.F.R. §§ 300.1-.920 (1989) (promulgated
pursuant to CERCLA § 105,42 U.S.C. § 9605(1990).
14. Trustee or natural resource trustee means any Federal natural resources management
agency designated in the NCP and any State agency designated by the Governor of each
State...that may prosecute claims for damages under.. .CERCLA." 43 C.F.R. § 11.14(rr) (1989).
15. 43 C.F.R. § 11.20 (1989); CERCLA § 104(b)(2), 42 U.S.C. § 9604(b)(2) (1990).
16. Damages are excluded from liability when damages are:
(i) Resulting from the discharge or release were specifically identified as an irreversible and
irretrievable commitment of natural resources in an environmental impact statement or other
comparable environmental analysis, that the decision to grant the permit or license authorizes such commitment of natural resources, and that the facility or project was other wise
operating within the terms of its permit or license....
43 C.F.R. § 11.24(b) (1989).
17. 43 C.F.R. § 11.22 (1989).
18. A pathway is "the route or medium through which oil or a hazardous substance is or
was transported from the source of the discharge or release to the injured resource." 43 C.F.R.
§ 11.14(dd) (1989). Such media may include physical (e.g., migration through soil pores),
chemical (e.g., oxidation/reduction), and biological (e.g., biomagnification) components. See,
generally Eugene P. Odum, Fundamentals of Ecology (1971) [hereinafter Odum].
19. The court found that Congress excluded private property from the damage assessment
provisions of the Act, but it remanded for clarification the question of whether private property managed by a governmental or tribal agency would be subject to these provisions. Ohio
v. Department of Interior, 880 F.2d 432,461 (D.C. Cir. 1989).
20. The court upheld 43 C.F.R. § 11.32(d), which allows participation of potentially responsible parties (PRPs) in preparation of the assessment. The court found that Congress intended
to allow the trust agency flexibility in this area, and the regulation appropriately requires that
the plan be written under the supervision of the trustee agency. Id. at 466.
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information specific to each site:
" the media that will be sampled (air, water, soil, vegetation, etc.)
to define the physical limits of the spill and the extent of the
injury caused,
" the number of samples of each media that will be collected to
ensure samples represent the actual condition of the affected
resource, and
" the appropriate analytical method that will be used for each
type of sample.
The trustee selects a Type A or B assessment and the appropriate
valuation method, notifies potentially responsible parties that an assessment has been initiated, 21 and approves all other aspects of the plan.22 The
public, all potentially responsible parties, and any federal, state, or tribal
agency affected by
the potential resource loss may review the completed
23
assessment plan.
The choice of assessment Type, A or B, is a straightforward one,
but the choice of economic method for calculating money damages is complex and may be postponed to a later stage of the process if insufficient
information is available. 24 D01's regulations require the trustee to "select
the lesser of: restoration or replacement costs or diminution of use values" 25 as the method of measuring damages unless restoration or replacement is not technologically feasible. 26 When restoration is not feasible, any
of the economic methods that cost-effectively equate use values with a
willingness to pay can be used to assess damages. Use value refers to the
use that is made of a resource. The court cited a use value to illustrate its
belief that an assessment based only on use value does not meet Congress'
intent.
"[Ilmagine a hazardous substance spill that kills a
rookery of fur seals and destroys a habitat for seabirds
at a sealife reserve. The lost use value of the seals and
seabird habitat would be measured by the market
21. 43 C.F.R. § 11.32(a)(2)(iii) (1989).
22. 43 C.F.R. § 11.32(b) (1989).
23. 43 C.F.R. § 11.32(c) (1989).
24. The decision can be postponed to an early stage of the Assessment Phase, and will still
be subject to public review and comment before implementation. 43 C.ER. § 11.32(f) (1989).
25. 43 C.F.R. § 11.35(b)(2) (1989). The court noted the "lessor of" rule's "enormous practical
significance." Ohio v. Departmentof Interior,880 E2d 432,442 (D.C. Cir. 1989). Rejection of this
approach shifted the focus of the regulations from the common law doctrine of damages,
which would have required the use of resource market values even when very small, to a presumption of restoration costs as the appropriate measure of damage. Ohio, 880 F.2d at 441459.
26. The technologically feasible requirement is met when "the technology and management skills necessary to implement an Assessment Plan or Restoration Methodology Plan are
well known and that each element of the plan has a reasonable chance of successful completion in an acceptable period of time." 43 C.FR. § 11.14(qq) (1989).

142
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value of the fur seals' pelts (which would be approximately $15 each) plus the selling price per acre of land
to that on which the spoiled bird
comparable in value 27
habitat was located. ,
With the court's ruling, restoration cost is the measure of damages, except that "committed use" measures the damages that accumulate
during the restoration period. Prior to the decision, the choice of restoration or use value rests on an analysis of the costs and benefits of restoration. Benefits are defined as "[tihe expected present value... of anticipated
use values gained through restoration or replacement [costs] .... ,,28 At this
stage of the assessment, benefits equal the dollar value of the known uses
made of the resource. As a result, the use value damage assessment, which
sets damages at the dollar value of the benefits lost due to injury, would
invariably be less than the restoration cost, which can be measured by putting out bids and is relatively high.
The Assessment Phase
This phase includes three parts: the Injury Determination Phase,
the Quantification Phase, and the Damage Determination Phase. The
trustee agency documents causation during the Injury Determination
Phase 29 to establish that the injury occurred as a result of the release of oil
or a hazardous substance. The regulations define injury separately for
each of five types of resources: surface water, groundwater, air, geologic,
and biologic. For example, a biological resource is injured when:
" organism viability is adversely affected;
" the edible portions of organisms contain concentrations in
excess of the Food, Drug and Cosmetic Act (21 U.S.C. 342); or
" the concentrations of the oil or hazardous substance in the
organism exceed levels at which the authorized
3 0 state health
agency will limit consumption of the organism.
Additional conditions, or acceptance criteria, are needed to establish causation of injury to a biological resource. The trustee must document that the observed injury is "often the result of exposure to oil or
hazardous substances," that the spill substance "is known to cause this
biological response in free-ranging organisms," that this response has
been produced experimentally and that the "biological response measure27.
28.
29.
30.

Ohio, 880 F.2d at 442 (citations omitted).
43 C.F.R. § 11.35(d)(3)(ii) (1989).
43 C.ER. §§ 11,61-.64 (1989).
43 C.F.R. § 11.62(f)(1) (1989).
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ment is practical to perform and produces scientifically valid results." 3 1 A
population of sport fish has suffered a spill-related injury, for example,
when:
* fish have been killed or otherwise disabled or diseased by the
spill; or
" the concentration of the spilled material in edible fish tissue
exceed levels allowed by state regulations or by the Food, Drug
and Cosmetic Act; and
" similar injuries have resulted from past spills or controlled
exposure experiments with the same material.
The quantification phase determines the impact of the injury on
the resource's ability to provide services. 3 2 The quantity of a resource
impaired by the release (e.g., number of trees), the extent of the impairment (e.g., partial dieback, kill), the resource's ability to recover without
treatment, any portion of the resource not affected by the release, and the
extent to which the release diminished resource services are identified. 33
At the same time, baseline conditions-the physical, chemical, and biological conditions at the site prior to the spill--are determined from available
historical records, or by surveying nearby sites unaffected by the release.
Finally, damages are quantified in the Damage Determination
Phase by applying the economic method identified in the Assessment Plan
to the injury measured in the previous stage. When diminution of use
value represents the value of damages, DOI sets the market price of committed uses as the value of resources sold competitively; resources sold in
noncompetitive markets are valued by non-market methods. 34 If the
assessment plan identifies restoration cost as the appropriate measure of
damages, the most cost-effective restoration method is chosen, and its cost
equals the damages.
The Post-Assessment Phase
In the final phase, the trustee compiles the documents on which
the assessment decisions were based, demands damages from the potentially responsible party(s), and establishes a restoration account. Under
CERCLA, a damage assessment determined in accordance with the DOI
31. 43 C.F.R. § 11.62(f)(2) (1989). These acceptance criteria were challenged but upheld by
the court as "stringent" but a "reasonable policy choice." Ohio v. Department of Interior, 880
E2d 432,473 (D.C. Cir. 1989).
32. Services are "the physical and biological functions performed by the resource including the human uses of those functions. These functions are the result of the physical, chemical, or biological quality of the resource." 43 C.ER. § 11.14(nn) (1989).
33. 43 C.FR. § 11.71(c) (1989).
34. 43 C.F.R. § 11.83(d) (1989).
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regulations
is presumed correct in any judicial or administrative hear35
ing.
EFFECT OF THE COURT'S DECISION, CONTINUING PROBLEMS
The underlying assumption of DOI's assessment process, that
common law damages are the preferred measure of damages, has been
overturned by the court's decision. However, portions of the regulations
not challenged in court and still in effect may produce an assessment process which does not differ significantly in effect from the process rejected
by the court.
The "Lessor of" Rule
The court found in CERCLA an indication that "Congress was
skeptical of the ability of human beings to measure the 'true' value of a
natural resource." 36 Congress had found that the actual value of a natural
resource was not represented by its market value or a narrowly defined
use value. DOI's preference for use value, established by the "lessor of"
rule, did not meet Congress' purpose, and the court rejected that rule. The
court accepted the argument that restoration cost is currently an efficient
methmethod of approximating actual resource value because economic
37
ods, both market and non-market, are merely conjectural.
What determines the cost of restoring the resource? The DOI
defines restoration as the return to baseline conditions, and states that it
can be measured in two ways: "in terms of the injured resource's physical,
38
chemical or biological properties or the services it previously provided.
Relating restoration to reestablished baseline conditions narrows the
scope of the restoration, and may hinder efforts to achieve full resource
function after an injury.
Grossly Disproportionate
Although Congress prefers to define monetary damages as the
restoration cost, the court found that CERCLA does not require that damages be measured that way in all circumstances. The court agreed that, at
some point, it may be "wasteful" to assess damages as restoration cost, but
it disagreed with DOI's determination that the point is reached when restoration cost exceeds by any amount the diminution in use value. The
35. 43 C.F.R. § 11.91(c) (1989). (The presumption can be rebutted, but that is likely to be difficult because technical data needed for rebuttal is often limited or costly to compile.)
36. Ohio v. Department of Interior, 880 F.2d 432,457 (D.C. Cir. 1989) (citations omitted)
37. Id. at 457 n. 40.
38. 43 C.F.R. § 11.14(11) (1989).
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court implied that "grossly disproportionate" would be an acceptable
standard to determine when restoration costs are not the appropriate
at what point restomethod of damage, 39 and suggested that DOI define 40
value.
use
to
disproportionate
grossly
are
costs
ration
Use Value and Services
The court rejected the "lessor of" rule, but upheld DOI's requirement that only "committed uses" 41 be considered in determining a use
value, because the court found that without the "lessor of" rule, the committed use requirement could only apply to calculating the diminution in
use values during the restoration or replacement period. 42 The court
found damage assessment for this period of time would be speculative if
anything other than "committed uses" were included in the damages. Use
values are limited to the amount the public is willing to pay to enjoy a
resource, such as the admission fee to a national park. The court upheld
DOI's requirement that use value calculation only include uses for which
the resource is "committed" prior to injury, specifically eliminating any
speculative or improbable uses. 44 When resource use values cannot be
defined, economic theories can be used to estimate option and existence
values. Option and existence values reflect public willingness to maintain
45
a resource even though most people will never see, enjoy, or use it.
When a competitive market exists for a resource, resource use value before
and after injury is measured by the drop in market value. Where no competitive resource market exists, a non-market method of measuring
39. Ohio, 880 F.2d at 443.
40. Id. DOI requested public comment on an appropriate definition of "grossly disproportionate." 54 Fed. Reg. 39,017 (1989). The revised proposed regulations do not specify a point
at which restoration costs would be "grossly disproportionate." 56 Fed. Reg. 19,752, 19,765
(1991).
41. Committed use is "either: a current public use; or a planned public use of a natural
resource for which there is a documented legal, administrative, budgetary, or financial commitment established before the discharge of oil or release of hazardous substance detected.
43 C.F.R. § 11.14(h) (1989).
42. Ohio v. Department of Interior, 880 F.2d 432,462 (D.C. Cir. 1989).
43. Use values are: the value to the public of recreational or other public uses of the
resource, as measured by changes in consumer surplus, any fees or other payments collectable by the government or Indian tribe for a private party's use of the natural resource, and
any economic rent accruing to a private party because the government or Indian tribe does
not charge a fee or price for the use of the resource. C.F.R. § 11.83(b)(1989).
44. Ohio, 880 F.2d at 462. Generally, a use value is one that involves a close physical connection between an individual and a resource. For instance, swimming, fishing, and boating
provide use values of a river....Nonuse values, on the other hand, do not depend on such in
situ activities....[M]ost people attach a value to the mere knowledge that the Grand Canyon
exists, a value independent of their visiting it.
45. Kopp, Portney & Smith, Natural Resource Damages: The Economics Have Shifted
After Ohio v. United States Department of Interior. 20 Envtl. L. Rep. (Envlt. L. Inst.) 10,128
(April 1990).
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nonuse values may establish committed use value. 46 In practical terms,
the weakness of DOI's original assessment process stems from the fact
that we cannot know today the future value of a species lost to injury
might be. Therefore, we cannot calculate its present discounted value. Nor
can we easily calculate how much an injury to a component of the ecosystem may cost. Years after the injury we may find that component was one
linchpin on which the function of the whole depended.
The significance of this ruling may emerge clearly when "grossly
47
disproportionate" is defined with respect to restoration and use value. If
only committed uses make up the use value of a resource, the total value
would probably be small, and restoration costs would be much greater,
perhaps disproportionately greater. Under these circumstances, use value
could replace restoration
cost as the appropriate measure of damages for
48
many releases.
Cost Limitation
The cost limitation established in 43 C.F.R. §11.14(ee) and upheld
by the court allows the trustee to collect for the cost of assessing damages
if assessment costs are less than the damage value assessed. 49 This
appears to encourage a trustee to select a more expensive restoration alternative to ensure recovery of the agency's assessment costs. For example,
restoration can be approached several ways. The most expensive restoration plan may require removing large amounts of contaminated soil;
reconstructing topography and drainage; reseeding or replanting dominant species, perhaps with fertilizers and irrigation until species are reestablished; and using chemicals to reestablish pre-injury chemical
parameters. The same restoration might be accomplished using less invasive techniques, such as bioremediation, rather than removal of contaminated soil; select replanting of dominant vegetation and seeding of
nonnative species to prevent soil erosion and hold nutrients in place for
the short-term; and reinoculation of symbiotic soil organisms. The less
46. Suitable methods include the factor income or "reverse value added" method, the
travel cost method, the hedonic pricing methods, and contingent valuation method of measuring use values when no competitive market exists. Other methods may be used. 43 C.F.R.
§ 11.83(d) (1989).
47. In proposed regulations published on April 29, 1991, the agency declined to specify a
numerical value for "grossly disproportionate." Rather, the revised proposed regulations
"require the trustee to consider the expected costs of the actions as a factor in selecting the
appropriate alternative for restoration, rehabilitation, replacement, and/or acquisition of

equivalent resources." 56 Fed.Reg. 19,765 (1991).
48. The revised proposed regulations provide for consideration by the trustee of a number
of factors, including cost-effectiveness, in selecting the alternative for "rehabilitation, replacement, and/or acquisition of equivalent of the injured resources." 56 Fed.Reg. 19,761 (1991).

49. The "reasonable cost" of the assessment is recoverable when "the anticipated cost of
the assessment is expected to be less than the anticipated damage amount determined in the
Injury, Quantification, and Damage Determination phases." 43 C.F.R. § 11.14(ee) (1989).
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invasive (and less expensive) restoration plan may take longer to complete, but reconstructs ecosystem function and carrying capacity,50 with or
without reestablishing parameters as required by the regulations. Driven
by the desire to recover assessment costs, will the trustee assess damages
in line with the less costly alternative plan?
Defining Restoration
DOI's assessment process distinguished between services provided to humans and those provided to other components of the ecosystem.5 1 The DOI noted in the Federal Register announcement of the final
rule that the definition of service can be expanded to include "almost any
2
interaction between species or between physical and biological levels."5
The agency also distinguishes services from the resources' physical, chemical, and biological characteristics, noting that "services represent interactions between resources or between resources and humans." 53 The agency
justifies using changes in physical, chemical, and biological measurements to determine baseline conditions, and to define restoration goals, by
finding that measured changes are a link to the change in service. According to DOI, this approach accords with traditional economic measurements of natural resource value. 54 Thus, the agency suggests that
measuring changes in the physical, chemical, and biological characteristics of a natural resource accurately assesses restoration costs or loss of services. This suggestion was not challenged in Ohio v. Departmentof Interior.
However, DOI's expanded definition of service implies that more
is required to restore natural resource services and value than merely
reproducing measured characteristics. If services equal the total of physical and biological interactions between species and their habitats, then
DOI's expanded definition of services includes all the physical, chemical,
and biological components of a site and the interactions between those
components. DOI defines restoration as reestablishing baseline services
"in terms of the injured resource's physical, chemical, or biological properties or the services it previously provided." 55 Therefore, restoration may
be complete when measured or estimated pre-spill values (e.g., soil pH or
water temperature) are reestablished. However, reestablishing ecosystem
function may require more, or less, than replacement with equal amounts,
such as numbers of individuals or nitrate (NO3 ) concentration in the soil.
50. Carrying capacity refers to the ability of the system to support a population. Populations may be stable or fluctuate, but, in general terms, are limited by the available nutrients,
habitat, and energy flow through the system. See generally,Odum.
51. 51 Fed.Reg. 27,686 (1986).
52. Id.
53. Id. (emphasis added).
54. Id.
55. 43 C.ER. § 11.14(i1) (1989).
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CONCLUSION
We still have much to learn about interactions between the living
and non-living components of our world, and how their interactions support world activities. Our political system recognizes that the natural
world is a resource we must use wisely, but we are still struggling to
understand, despite our lack of information, what wise use is.
If, when natural resources are threatened, we focus only on measuring parameters without also focusing on what the parameters represent in the larger natural system, we may replace injured resources with
something that cannot fill a needed role in the local or global ecosystem.
We can measure changes in the system (changed parameters), but
to restore the system, we need to know whether the changes are positive
or negative with respect to productivity, carrying capacity, and other functions.
Under CERCLA, trustee agencies and the courts will make decisions that widely impact natural resources; given the limits of our knowledge, some poor decisions no doubt will be made. Mistakes are likely to be
ecologically expensive. Indeed, we may substantially damage the
resources we are trying to protect.
The decision in Ohio v. Department of the Interior increases the
demand for additional information about resource functions and resource
values. The court-modified DOI process can provide trustee agencies a
reasoned, careful, and cost-effective mechanism both to evaluate resource
damage and restore resource function.
In its worst light, the assessment process may see the assessors
left counting the dead, measuring soil and water chemistry, and trying to
restore baseline conditions through the addition of other chemicals and
the importation of species. Under this scenario, resource functions will not
be replaced.
However, one benefit of this decision may be that restoration will
be evaluated through a close examination of the natural system at risk.
One hopes the close examination will expand the base of knowledge
needed to make sound decisions.
ELLEN LOUDERBOUGH

